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Background. Tissue models of long QT syndrome (LQTS) suggest that repolarization alternans may precede arrhythmic events.  Microvoltage T-wave alternans (TWA) has been associated with risk of arrhythmic events in other cardiac disease, but has not been systematically studied in patients with congenital LQTS.

Methods. Nine patients (pts) with congenital LQTS from 6 different kindreds (age 14-54 years, mean 29.6 years, 3 males) and 7 control subjects (age 11-57 years, mean 30.9 years, 2 males) were studied at baseline, after bolus of IV phenylephrine (2 (g/kg) and during gradually increasing rate of IV dobutamine infusion (5, 10, 20, 30-40 (g/kg/min). Atropine (0.5-1.0 mg IV) was added if a subject failed to reach heart rate (HR) (140 beats per minute (bpm) at the highest dobutamine dose.  Signal from 3 ECG leads was digitized at 1kHz frequency.  During each stage and 10 and 20 min after test termination, TWA was evaluated by fast Fourier transform from 128 consecutive QRST complexes.  TWA was considered to be present if the amplitude at 0.5 cycle/beat frequency was at least 2(V and the signal to noise (0.4-0.45 cycles/beat frequency band) power ratio was at least 4 in any 50 msec segment of ST-T.

Results. The study was terminated at low HR prior to TWA detection in one LQTS pt secondary to frequent ventricular ectopy.  A second LQTS patient genotyped for Fcc9del-KVLQT1 mutation required defibrillation from polymorphic ventricular tachycardia prior to TWA detection.  Among the remaining LQTS pts, 6/7 (86%) developed TWA at HR<150 bpm.  Only 1/7 (14%) control subjects developed TWA at HR<150 bpm (p<0.05) by Wilcoxon rang-sum test).

Conclusions. LQTS patients develop TWA at abnormally low HR during catecholamine provocation test.  This method could be potentially helpful for identification of at-risk pts with borderline QT duration.  However, our failure to detect TWA in the data immediately following frequent ventricular ectopy or preceding VT suggest that TWA may not invariably precede serious rhythm disturbances in pts with LQTS.

